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“An Interactive Solution for Paper“An Interactive Solution for Paper--based Treatment Schedules for Oncology Clinical Trials”based Treatment Schedules for Oncology Clinical Trials”

Clinical Trials Management Application (CTMA)Clinical Trials Management Application (CTMA)
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Overview Overview 
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Clinical Trials Management Application (CTMA)                   Clinical Trials Management Application (CTMA)                   

• Research-based application to provide an 
integrated toolintegrated tool for managing administrative 
(e.g., IRB approvals) and clinical (e.g., tumor 
measurements) functions for the collection and 
analysis of data generated from a clinical trial

• WebWeb--basedbased applet written in Java, in 
production since 2000

• Standardized reporting and hardware 
infrastructures in place
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• Supports 135 diverse users135 diverse users including:
– Nurse Coordinators
– Data Managers
– Clinical Trial Specialists
– Clinicians
– Administrators
– Researchers
– Pharmaceutical representatives

Clinical Trials Management Application (CTMA)                   Clinical Trials Management Application (CTMA)                   

• Contains 216 active protocols216 active protocols representing 
in-house and pharmaceutical-sponsored trials

• Contains clinical data for approximately
• 15,620 patients15,620 patients
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CTMA Component Overview                      CTMA Component Overview                      
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CTMACTMA

Administrative 
and Regulatory 

Management

Clinical Research 
Management

Study Parameter 
Management

Financial 
Management

Clinical Trials Management Application (CTMA)                   Clinical Trials Management Application (CTMA)                   

Each component fits together to work with a diverse teamEach component fits together to work with a diverse team ……

CliniciansClinicians
PharmaceuticalPharmaceuticalResearcherResearcher

AdministrationAdministration
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Administration and Regulatory                                   Administration and Regulatory                                   

Administrative and 
Regulatory 

Management

Administrative and 
Regulatory 

Management

Administrative and 
Regulatory 

Management

Administrative 
and Regulatory 

Management

Abstract SummaryAbstract Summary

Participants DesignationParticipants Designation

What’s In the Box?What’s In the Box?

CTMACTMA This sid
e up 

UPCI

Event MonitoringEvent Monitoring

Document ManagementDocument Management

Email/Digital SignatureEmail/Digital Signature

Disease/Anatomic Disease/Anatomic 
ClassificationsClassifications

Advance SearchingAdvance Searching

Plus morePlus more……
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Clinical Research Management                                    Clinical Research Management                                    
What’s In the Box?What’s In the Box?

CTMACTMA This sid
e up 

UPCI

Clinical 
Research 

Management

Clinical 
Research 

Management

Clinical 
Research 

Management

Clinical 
Research 

Management

Patient Patient 
Registration/ScreeningRegistration/Screening

Adverse Event MonitoringAdverse Event Monitoring

Patient StatusPatient Status

Patient Treatment CalendarPatient Treatment Calendar

Drug AdministrationDrug Administration

Extent of DiseaseExtent of Disease

Clinical ResponseClinical Response

Tumor MarkersTumor Markers

Lab ResultsLab Results

Physical & VitalsPhysical & Vitals

Plus morePlus more……
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Study Parameter Management                                      Study Parameter Management                                      
What’s In the Box?What’s In the Box?

CTMACTMA This sid
e up 

UPCI

CRF ReportingCRF Reporting

Study Parameter 
Management

Study Parameter 
Management

Study Parameter 
ManagementStudy Parameter 
Management

Treatment ScheduleTreatment Schedule

Drug AgentDrug Agent

Treatment ArmTreatment Arm

StratificationStratification

Parameter DefinitionParameter Definition

Dosage TierDosage Tier
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Financial Management Financial Management 
What’s In the Box?What’s In the Box?

CTMACTMA This sid
e up 

UPCI

Financial 
Management

Financial 
Management

Financial 
Management

Financial 
Management

Billing Account ProfileBilling Account Profile

Treatment Schema Treatment Schema 
(Cost Mapping)(Cost Mapping)

Transaction MonitorTransaction Monitor

Payment DistributionPayment Distribution
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Abstract SummaryAbstract Summary

Participants DesignationParticipants Designation

Event MonitoringEvent Monitoring

Document ManagementDocument Management

Email/Digital SignatureEmail/Digital Signature

Disease/Anatomic Disease/Anatomic 
ClassificationsClassifications

Advance SearchingAdvance Searching

Plus morePlus more……

Patient Patient 
Registration/ScreeningRegistration/Screening

Adverse Event MonitoringAdverse Event Monitoring

Patient StatusPatient Status

Patient Treatment CalendarPatient Treatment Calendar

Drug AdministrationDrug Administration

Extent of DiseaseExtent of Disease

Clinical ResponseClinical Response

Tumor MarkersTumor Markers

Lab ResultsLab Results

Physical & VitalsPhysical & Vitals

Plus morePlus more……
Parameter DefinitionParameter Definition

CRF ReportingCRF Reporting

Treatment ScheduleTreatment Schedule

Drug AgentDrug Agent

Treatment ArmTreatment Arm

StratificationStratification

Dosage TierDosage Tier

Component  Summary Component  Summary 

Billing Account ProfileBilling Account Profile

Treatment Schema Treatment Schema 
(Cost Mapping)(Cost Mapping)

Transaction MonitorTransaction Monitor

Payment DistributionPayment Distribution

FinancialFinancial
ManagementManagement

Clinical ResearchClinical Research
ManagementManagement

AdministrativeAdministrative
ManagementManagement

Study Study 
ParametersParameters



© 2003 Benedum Oncology Informatics Center – University of Pittsburgh Cancer Institute Davis, Crocker, Rubin

Informatics Challenge for CTMA             Informatics Challenge for CTMA             
“Paper“Paper--based treatment schedules for Oncology Clinical Trials”based treatment schedules for Oncology Clinical Trials”
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Challenge Challenge -- PaperPaper--based Treatment Schedules based Treatment Schedules 

Traditionally investigators have developed clinical trial schemaTraditionally investigators have developed clinical trial schemas in a s in a 
paperpaper--based formatbased format
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Challenge Challenge -- PaperPaper--based Treatment Schedules based Treatment Schedules 

Question:  How to deal with the complexity and diversity of clinQuestion:  How to deal with the complexity and diversity of clinical trial ical trial 
Treatment Schedules?Treatment Schedules?
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Challenge Challenge -- PaperPaper--based Treatment Schedules based Treatment Schedules 

Design Goals: An interactive scheduling tool must be:Design Goals: An interactive scheduling tool must be:

FlexibleFlexible
•• Handling various flavors of trial schedules
• Allows extensibility to couple/decouple to other 
data within the clinical trial data set

IntuitiveIntuitive
• Familiar “look and feel” context (I.e., paper-based 
chart)
• Provides a simple user interface for 
constructing/viewing schedules on-line
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A quick dissection of the paperA quick dissection of the paper--based Treatment Schedulebased Treatment Schedule

Challenge Challenge -- PaperPaper--based Treatment Schedules based Treatment Schedules 
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Reveals three basic parts…Reveals three basic parts…

Challenge Challenge -- PaperPaper--based Treatment Schedules based Treatment Schedules 

Treatment EventsTreatment Events
Temporal Periods Temporal Periods 

(e.g. cycles, weeks, etc)(e.g. cycles, weeks, etc)

Intersection PointsIntersection Points
(X marks the spot)(X marks the spot)
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How can this be transformed from paper to a computerHow can this be transformed from paper to a computer--based based 
representation?representation?

Challenge Challenge -- PaperPaper--based Treatment Schedules based Treatment Schedules 

Treatment EventsTreatment Events

Temporal Periods Temporal Periods 
(e.g. cycles, weeks, etc)(e.g. cycles, weeks, etc)

Intersection PointsIntersection Points
(X marks the spot)(X marks the spot)
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ComputerComputer--based Treatment Schedules based Treatment Schedules 

Constructing the computerConstructing the computer--based treatment schedule …based treatment schedule …
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Begins with analysis and construction of an object model…Begins with analysis and construction of an object model…

-s c h e m a _ id  :  In te g e r
-n a m e  : S tr in g
-c y c le s  :  In te g e r
-c y c le _ ty p e  :  In te g e r
- fo llo w _ u p  : In te g e r
- fo llo w _ u p _ ty p e  :  S tr in g

S c h e m a

-s c h e m a _ id  : In te g e r
-e v e n t_ id  :  In te g e r
-c y c le _ o c c u ra n c e  : In te g e r

S c h e m a  P e r io d s

- ID
P ro to c o l

-p ro to c o l_ id  :  s h o r t
-s c h e m a _ id  : s h o r t

T re a tm e n t A rm

-c o d e  : S tr in g
-d e s c r ip  : S tr in g

E v e n ts

ComputerComputer--based Treatment Schedules based Treatment Schedules 
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Then, to the construction of physical database tables …Then, to the construction of physical database tables …

C T M S Y S _ E V E N T _ P O O L

C O D E
D E S C R IP
E V E N T _T Y P E
B U S IN E S S _R U LE
C P T _C O D E
S T A T U S
IN S _ U S E R _ ID
IN S _ U S E R _D A T E
M O D _ U S E R _ ID
M O D _ U S E R _ D A T E

C T M _ S C H E M A _C Y C L E S

S C H E M A _C Y C L E _ ID
P R O T O C O L _ ID
C Y C L E
D A Y S
S T A T U S
IN S _U S E R _ ID
IN S _U S E R _ D A T E
M O D _U S E R _ ID
M O D _U S E R _D A T E

C T M _ S C H E M A _E V E N T S

S C H E M A _E V E N T _ ID
P R O T O C O L _ ID
D E S C R IP T
N O T E
S T A T U S
IN S _U S E R _ ID
IN S _U S E R _ D A T E
M O D _U S E R _ ID
M O D _U S E R _D A T E

C T M _ S C H E M A _ M A T R IX

S C H E M A _M A T R IX _ ID
P R O T O C O L _ ID
S C H E M A _E V E N T _ ID
S C H E M A _C Y C L E _ ID
S T A T U S
IN S _ U S E R _ ID
IN S _ U S E R _ D A T E
M O D _ U S E R _ ID
M O D _ U S E R _ D A T E

P ro to co l

T re a tm e n t A rm

ComputerComputer--based Treatment Schedules based Treatment Schedules 
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to putting it all together with an intuitive user interface.to putting it all together with an intuitive user interface.

C T M S Y S _E V E N T _P O O L

C O D E
D E S C R IP
E V E N T _T Y P E
B U S IN E S S _R U L E
C P T _ C O D E
S T A T U S
IN S _U S E R _ ID
IN S _U S E R _D A T E
M O D _U S E R _ ID
M O D _U S E R _D A T E

C T M _S C H E M A _C Y C LE S

S C H E M A _C Y C L E _ ID
P R O T O C O L _ ID
C Y C L E
D A Y S
S T A T U S
IN S _U S E R _ ID
IN S _U S E R _D A T E
M O D _U S E R _ ID
M O D _U S E R _ D A T E

C T M _ S C H E M A _ E V E N T S

S C H E M A _ E V E N T _ ID
P R O T O C O L _ ID
D E S C R IP T
N O T E
S T A T U S
IN S _U S E R _ ID
IN S _U S E R _D A T E
M O D _U S E R _ ID
M O D _U S E R _D A T E

C T M _S C H E M A _M A T R IX

S C H E M A _M A T R IX _ ID
P R O T O C O L _ ID
S C H E M A _E V E N T _ ID
S C H E M A _C Y C L E _ ID
S T A T U S
IN S _ U S E R _ ID
IN S _ U S E R _ D A T E
M O D _ U S E R _ ID
M O D _ U S E R _ D A T E

P ro toco l

T rea tm en t A rm
-s c h e m a _ id  : In te g e r
-n a m e  : S tr in g
-c y c le s  : In te g e r
-c y c le _ ty p e  : In te g e r
- fo llo w _ u p  : In te g e r
- fo llo w _ u p _ ty p e  :  S tr in g

S c h e m a

-s c h e m a _ id  : In te g e r
-e v e n t_ id  :  In te g e r
-c y c le _ o c c u ra n c e  : In te g e r

S c h e m a  P e r io d s

- ID
P ro to c o l

-p ro to c o l_ id  :  s h o r t
-s c h e m a _ id  : s h o r t

T re a tm e n t A rm

-c o d e  : S tr in g
-d e s c r ip  :  S tr in g

E v e n ts

ComputerComputer--based Treatment Schedules based Treatment Schedules 
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Treatment Schedule               Treatment Schedule               
“The Interactive Session”“The Interactive Session”
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Treatment Schedules Treatment Schedules 

The interactive session starts with the Layout Editor…The interactive session starts with the Layout Editor…
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Treatment Schedules Treatment Schedules 
Coordinators/Investigators construct treatment schemas in the Coordinators/Investigators construct treatment schemas in the 
Layout Editor by choosing preLayout Editor by choosing pre--defined temporal periods from the defined temporal periods from the 
toolbar, and defining the day occurrences within those periods…toolbar, and defining the day occurrences within those periods…

ToolbarToolbar

The schedule can then be created …The schedule can then be created …

Temporal PeriodsTemporal Periods
Day OccurrencesDay Occurrences
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The computer generates a treatment schedule template representinThe computer generates a treatment schedule template representingg
the temporal periods in a linear format…the temporal periods in a linear format…

Treatment Schedule Treatment Schedule 

Visits, Cycles or Weeks Visits, Cycles or Weeks 
FollowFollow--up up 

(F/U)(F/U)

PrePre--Treatment Treatment 
(Pre)(Pre)

Temporal PeriodsTemporal Periods
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Treatment Schedules Treatment Schedules 

Then, the user selects the treatment events or procedures they wThen, the user selects the treatment events or procedures they wishish
to apply to the schedule template…to apply to the schedule template…



© 2003 Benedum Oncology Informatics Center – University of Pittsburgh Cancer Institute Davis, Crocker, Rubin

PrePre--
Treatment Treatment 
(Pre)(Pre)

Visits, Visits, CyclesCycles, or , or 
DaysDays

FollowFollow--up (F/U)up (F/U)

By checking the appropriate event/period pairing, By checking the appropriate event/period pairing, 
intersection points are added to complete the grid intersection points are added to complete the grid 

Treatment Schedule Treatment Schedule 

GridGrid

A completed treatment schedule.A completed treatment schedule.
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Benefits/Usages                                               Benefits/Usages                                               
“Limitless possibilities”“Limitless possibilities”
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Treatment Schedules Treatment Schedules 

Improvements to Clinical Trials monitoring for patient care…Improvements to Clinical Trials monitoring for patient care…

Benefit of interactive treatment schedules…Benefit of interactive treatment schedules…
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Treatment Schedules Treatment Schedules 

Patient Treatment CalendarPatient Treatment Calendar Complete Patient Treatment ActivityComplete Patient Treatment Activity

Drug AdministrationDrug Administration

Interactive schedules integrated with other functionality add vaInteractive schedules integrated with other functionality add value…lue…

Adverse EventsAdverse Events
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Treatment Schedules Treatment Schedules 

Financial Financial -- Costs Mapping per Treatments Costs Mapping per Treatments 

Patient Scheduling SystemsPatient Scheduling Systems

In many other areas as well …In many other areas as well …
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Future View Future View 
“Imagine the possibilities”“Imagine the possibilities”
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Future Vision  Future Vision  –– Interactive Collaborative Networks                             Interactive Collaborative Networks                             
Collaborative networksCollaborative networks tied to the interactive schedule which can leverage the experietied to the interactive schedule which can leverage the experience of nce of 
other researchers to correlate similar data, and provide feedbacother researchers to correlate similar data, and provide feedback into construction of the k into construction of the 
treatment schedulestreatment schedules

University Pittsburgh Cancer InstituteUniversity Pittsburgh Cancer Institute

PI develops in collaboration with 
other Investigators/Centers

InvestigatorInvestigator

City of HopeCity of Hope

InvestigatorInvestigator

PatientPatient

wwwwww

Providing real-time treatment 
progress/scheduling to 

patients

NCINCI

AgencyAgency
InvestigatorInvestigator

Data from National Agency 
helps refine schedule based 

on similar national conducted 
trials

Web Agent Web Agent 
interrogates interrogates 
network servicesnetwork services

InvestigatorInvestigator

Data from other Centers 
helps refine schedule based 

on similar treatments
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CTMA Technology                                    CTMA Technology                                    
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Java 2 (JDK 1.3)                                  100%
Applet (Swing)
RMI / SSL
Reflection
JDBC

Oracle v9i
Cold Fusion
Perl / Active Perl Generates > 50% of Java Code

Crystal Enterprise Reporting
JBuilder IDE

Development Facts
Team Size 2 Developers + 1 DBA

Development Environment                                         Development Environment                                         
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ThreeThree--Tiered Architecture Tiered Architecture –– Physical View Physical View 

Firewall
(Conseal)

Oracle 9i

UPMC
Firewall

IP-Based
Access

AutheniticationAuthenitication
((IplanetIplanet .cfm/LDAP).cfm/LDAP)

Remote Data Remote Data 
Server (RMI)Server (RMI)

UPCI IntranetUPCI Intranet

Intranet
(Windows NT)

Sun Server

Client WorkstationsClient Workstations
(CTMA Applet)(CTMA Applet)

SSL

RMI

Enterprise Enterprise 
DatabaseDatabase

University of Pittsburgh University of Pittsburgh 
NetworkNetwork

IP-Specific
Access
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ThreeThree--Tiered Architecture Tiered Architecture –– Logical Object View Logical Object View 

D b S e rv e r  / S S L D b S e rv e r

C la s s P a n e l

+ g e tF ie ld s F o r In s e r t( )

P re s e n ta t io n  L a y e r
C lie n t  M a c h in e

M id d le  T ie r
S e rv e r

( in tra n e t)

D a ta  T ie r
O ra c le  S e rv e r

C o n tro llin g C la s s

C la s s

C la s s S tru c t

J D B C  C a lls

U P C I O ra c le  In s ta n c e

rm ire g is try

*a p i fo r  c o m m z  b e tw e e n
c lie n t a n d  s e rv e r

( lik e  C la s s J A p p le t)
im p le m e n ts  m o s t lis te n e rs

C o m p le m e n ta ry
c la s s e s  o n e

h a n d le s  a ll g u i
a c tiv ity  a n o th e r

th e
c o m m u n ic a tio n
b e tw e e n  C lie n t

a n d  S e rv e r
e x te n d s

J : \O IP \d o c s \G e n e ra lD e s ig n \A rc h ite c tu re  a n d  S e c u r ity \
O IP A rc h ite c tu re .v s d

D bO b je c t

O ra c leD bO b je c t

D b R e m o te O b je c t

C la s s D b

D bC lie n t

Java ClassesJava Classes
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Security                   Security                   

ApplicationApplication

DatabaseDatabase

NetworkNetwork

Secured LevelsSecured Levels

Roles

Menu Context (based on Roles)

Tables/ViewsFunctions

Clinical Trials Management Application Security

SSL (SSLava)https

iPlanet Authentication
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Enterprise Reporting                                     Enterprise Reporting                                     
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Enterprise Reporting                                Enterprise Reporting                                
Crystal Enterprise ServerCrystal Enterprise Server
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Contacts Contacts 

Dr. Michael Becich, MD Dr. Michael Becich, MD (becich+@pitt.edu)
• Director of Pathology/Oncology Informatics

Michael Davis, MSMichael Davis, MS (davismk@upmc.edu)
• Software Developer

Brenda CrockerBrenda Crocker (crockerbl@upmc.edu)
• Database Administrator

Bob RubinBob Rubin (rubinr@upmc.edu)
• Enterprise Reporting

University of Pittsburgh Cancer InstituteUniversity of Pittsburgh Cancer Institute


